Surveys indicate that one form of acceptable male hormonal contraception would consist of injections given at 2-to 3-month intervals. This report describes a study of depot medroxyprogesterone acetate (DMPA) and testosterone undecanoate (TU) injected at 8-wk intervals for suppression of spermatogenesis in healthy Chinese men. After screening, 30 healthy volunteers were enrolled and randomly assigned to one of three dose groups (n ‫؍‬ 10/group): 1000 mg TU (group A); 1000 mg TU plus 150 mg DMPA (group B); 1000 mg TU plus 300 mg DMPA (group C). All doses were given as im injections at 8-wk intervals. The study consisted of an 8-wk control (baseline) period, a 24-wk treatment period, and a 24-wk recovery period. Consistent azoospermia or severe oligozoospermia was achieved and maintained in all volunteers during the treatment period, except for two men in the TU-alone group who experienced a rebound in sperm concentrations. An 8-wk regimen of TU plus DMPA at both tested combination doses effectively suppressed spermatogenesis to azoospermia in Chinese men. All volunteers tolerated the injections; no serious adverse effects were reported. The lower-dose combination is recommended for further testing in an expanded clinical trial or contraceptive efficacy study.
A NUMBER OF approaches to male hormonal contraception using testosterone (T) esters have been widely investigated (1) (2) (3) (4) (5) (6) (7) . In several studies, an androgen ester has been administered to both consistently suppress gonadotropins and serve as androgen replacement. Azoospermia could be achieved in 60% of Caucasian men and 91% of Chinese men by administration of weekly T enanthate (TE) im injections in a multicenter clinical study (8) . Recently a multicenter clinical contraceptive efficacy study (9) completed in China demonstrated a 5.2% failure rate resulting from the administration of monthly im injections of 500 mg T undecanoate (TU), a stable and long-acting T ester (10) . However, most men who participated in this study expressed a preference for a longer-acting regimen, for example with 2-to 3-month injection intervals (9) .
Results from several studies suggested a direct relationship between sperm suppression and gonadotropin suppression (11, 12) . Profound suppression of spermatogenesis can be achieved by the addition of a progestin to an androgen, to act synergistically on the hypothalamus and pituitary to suppress gonadotropin secretion (13) . A trial of levonorgestrel (LNG), given in conjunction with TE, demonstrated that the LNG-TE combination was superior to TE alone in terms of producing azoospermia and severe oligozoospermia as well as the speed at which these end points were produced (11) . Equally good results were obtained with lower doses of LNG plus TE (11, 14) .
In the 1970s, trials of monthly im injections of depot medroxyprogesterone acetate (DMPA), combined with weekly im injections of TE did not demonstrate a profound suppression of spermatogenesis in Caucasian men at any of several dose combinations (15) (16) (17) ; this finding may be related to the pharmacokinetics of the short-acting TE formulation.
To optimize the suppression of spermatogenesis, 200 mg DMPA was administered monthly in combination with 250 mg of the long-acting formulation of TU in tea seed oil. This combination regimen produced azoospermia in 100% of the 14 Chinese volunteers within 1-4 months (18) . An alternative regimen consisting of DMPA given in conjunction with sc T pellets was evaluated; this combination produced a rapid and profound suppression of gonadotropins and induction of azoospermia with no major adverse effects (12) . In a more recent dose-finding study in Indonesia, spermatogenesis was rapidly and completely suppressed after the administration of 500 mg TU in tea seed oil every 6 wk in combination with 250 mg DMPA every 12 wk (19) .
The availability of long-acting injectable TU preparations in tea seed oil, given at doses of 1000 mg, could allow the development of an 8-wk injection regimen for male contra-ception in Chinese men (10) . However, this TU formulation would need to be administered in combination with a progestin such as DMPA if it is to be considered an 8-wk regimen because TU alone at dose of 1000 mg failed to profoundly suppress gonadotropins for as long as 8 wk (10) .
The promising results of previous studies of DMPA in combination with long-acting androgen preparations encouraged us to perform a clinical trial to assess the contraceptive potential of an 8-wk regimen consisting of a longacting progestin, DMPA, and a long-acting androgen, injectable TU in tea seed oil, in healthy Chinese men. It was hypothesized that such a combination could lead to improved effectiveness and acceptability of a combination hormonal male contraceptive method by improving the suppression of gonadotropins and reducing the injection frequency and androgen-related adverse effects.
Subjects and Methods

Subjects and allocation
This study was sponsored by the Contraceptive Research and Development Program, as a joint study between a developing country (China) and a reproductive research center in the United States. This study was approved by the Institutional Review Board and Scientific and Ethical Review Group of the University of Washington and the National Research Institute for Family Planning. All volunteers were recruited by and the study was performed at the Jiangsu Family Planning Research Institute, Jiangsu, China.
Of 48 potential volunteers who were screened, 18 were ineligible according to study entry criteria due to abnormality of semen parameters (7), hepatitis (3), abnormality of blood lipids (3), or inability to undergo regular injections and follow-up (5). Thirty healthy Chinese men aged 20 -45 yr were enrolled into this study. All 30 men had normal medical histories, physical examination, and laboratory test results. All of them demonstrated normal reproductive functions as evidenced by basal sperm concentrations greater than 20 ϫ 10 6 /ml, sperm motility greater than 50% (grades aϩb), and morphology (normal forms) greater than 30% as well as serum gonadotropins and T levels within the normal range for the clinical trial center. Informed consent was obtained from the volunteers and their partners at admission into the trial. According to a randomization table, the 30 men were assigned to one of three dose groups, with 10 volunteers per group, as follows: 1000 mg TU (group A); 1000 mg TU plus 150 mg DMPA (group B); 1000 mg TU plus 300 mg DMPA (group C). All doses were given as im injections at 8-wk intervals.
Androgen/progestin preparation
Injectable TU was provided by Zhejiang Xian Ju Pharmaceutical Corp. (Zhejiang, China). This TU preparation, manufactured under the Chinese Pharmacopeia, was provided in ampoules containing 250 mg of the ester in 2 ml tea seed oil (Mellaleuca). The same batch of TU was used throughout the study.
DMPA was manufactured and distributed by Pharmacia Corp. (Peapack, NJ). The registered trade name for this product is Depo-Provera. The compound was formulated as an aqueous suspension and packaged in 1-ml vials containing 150 mg DMPA.
Study protocol
This was a Phase I, open-label, randomized, dose-finding clinical study consisting of an 8-wk control period, a 24-wk treatment period, and a 24-wk recovery period. During the control period, the volunteers were asked to provide two semen samples by masturbation after 2-7 d of sexual abstinence; samples were provided at 2-wk intervals. Fasting (at least 10 h) blood samples were obtained for baseline measurements of routine hematological profiles, hormone concentrations, medroxyprogesterone acetate (MPA), prostate-specific antigen (PSA), plasma lipids, and blood chemistry. Volunteers underwent a general physical examination and andrological examination, with inspection of external genitalia and measurements of testicular volume, breast size, and tenderness. Transrectal ultrasonography of the prostate was performed in all volunteers at baseline and thereafter at the end of each study period.
The treatment period was defined as commencing with the first hormone administration. During the treatment period, volunteers in the two combination groups received either 150 or 300 mg DMPA injections at 8-wk intervals, and all volunteers received TU injections at a dose of 1000 mg at 8-wk intervals. All volunteers entering this period continued to use their previous contraceptive methods; they attended the clinic every 4 wk to undergo physical and andrological examinations, weight, and blood pressure measurements. During each visit, volunteers provided a semen sample and a fasting blood sample. In addition, volunteers in the two combination groups provided blood samples for serum MPA assays at weekly intervals for 8 successive wk from the beginning of the treatment period. Blood samples were drawn before the subsequent hormone injections were administered.
The recovery period commenced at the end of the treatment period. During the recovery period, after cessation of hormone administration, each volunteer attended the clinic to undergo a physical examination and blood and semen sample collection at 4-wk intervals until the semen parameters of each volunteer returned to his own baseline levels or the normal reference range or until the end of the recovery period.
Measurements
Semen analyses were performed according to the procedures outlined in the World Health Organization (WHO) laboratory manual for the examination of human semen and sperm-cervical mucus interaction (20) . Azoospermia was defined as the absence of sperm in seminal fluid, even after centrifugation. Severe oligozoospermia was defined as sperm concentrations of 3 ϫ 10 6 /ml or less. Sperm rebound was defined as the appearance of sperm in the ejaculate at a concentration greater than 3 ϫ 10 6 /ml, after a period of azoospermia or severe oligozoospermia; for verification, repeat examinations were performed 1-2 wk following the time at which the first semen sample in which a rebound was suspected was provided. The volume of each testis was estimated by a Prader's orchidometer, and measurements were combined to give the total testicular volume. The transverse, sagittal, and anteroposterior diameters of the prostate were measured by transrectal ultrasonography, and the results were recorded. The total prostate volume was calculated with the standard formula (21) . Serum T, estradiol (E 2 ), LH, FSH, and PSA were measured by commercial kits supplied by Biodata S.p.A. (Rome, Italy). The assay sensitivities were 0.3 nmol/liter, 18 pmol/liter, 0.2 IU/liter, 0.3 IU/liter, and 0.1 ng/ml for T, E 2 , LH, FSH, and PSA, respectively. The mean intraassay coefficients of variation for serum T, E 2 , LH, FSH, and PSA were 1.8, 4.4, 4.9, 4.6, and 3.8%, respectively. The mean interassay coefficient of variation was less than 8.6% for the assays of all five hormones. Serum SHBG concentrations were measured by commercial kits supplied by Euro-Diagnostica (Malmö , Sweden). The mean intraassay and interassay coefficients of variation for serum SHBG were 4.1 and 8.3%, respectively. Free T concentrations were calculated based on a formula (22) . Serum MPA concentrations were measured by commercial kits supplied by Immunometrics Ltd. (London, UK). The assay sensitivity was 150 pmol/liter. The mean intraassay and interassay coefficients of variation for serum MPA assays were 4.7 and 4.3%, respectively. Total cholesterol, high-density lipoprotein (HDL), and lowdensity lipoprotein cholesterol were measured by the method of phosphotungstic acid magnesium precipitation; the normal ranges are 3.10 -5.69, 0.83-1.96, and 1.90 -3.80 mmol/liter, respectively.
Statistical analysis
Data processing included double input of the data in the programmed data bank, coding of accompanying illnesses, and any reasons for discontinuation. Multifactorial and one-way ANOVA, followed by post hoc test (V8 software package, SPSS, Inc., Chicago, IL) were used to determine differences across time and groups for any parameter. Sperm concentration and LH and FSH data were log transformed before analysis. Results are expressed as the mean Ϯ sem. P Ͻ 0.05 was considered to be significant.
Results
Clinical features
All 30 volunteers tolerated the injections; there were no early withdrawals or losses to follow-up.
No serious adverse event occurred during the study. The most commonly reported side effect was tenderness or discomfort at the injection sites. This usually occurred after one or two injections and then disappeared gradually. No change in sexual desire was reported, and no men complained of changes in mood or the development of aggressive behavior.
Gynecomastia was diagnosed in two volunteers (one in group B and one in group C) in the early stage of the recovery period. A blood sample for measurement of serum E 2 was obtained, and antiestrogen treatment was given to these two volunteers for 2-3 wk. Both cases completely resolved by the end of the recovery period.
The changes in mean body weight and total testicular volume over the course of the study are shown in Table 1 . Mean body weight slightly increased in all groups, with a maximum increment of 1.4 kg during the treatment period and a gradual return toward the baseline values after cessation of the injections. Mean total testicular volume slightly decreased in all groups, with a maximum decrement of approximately 1 ml during the treatment period followed by a return toward the baseline levels during the recovery period. Prostate volumes remained unchanged throughout the study in all groups (Table 1) and were similar to the normal reference value (14.6 Ϯ 0.2 ml) in healthy Chinese men aged between 20 and 45 yr (21) .
Sperm concentrations
Mean sperm concentrations in each group were gradually reduced after the injections of the first regimen, and a significant decrease was found at the 12th wk of the treatment period when compared with baseline values. Mean sperm concentrations were maintained at very low levels throughout the remaining 12 wk of the treatment period (Fig. 1) . The mean waiting time for the onset of spermatogenic suppression was 92 Ϯ 6, 80 Ϯ 5, and 83 Ϯ 8 d for groups A, B, and C, respectively; these values were not statistically different. Distribution of the volunteers and time for achieving azoospermia or severe oligozoospermia during the treatment period are shown in Table 2 . Azoospermia or severe oligozoospermia was achieved and maintained in all volunteers during the treatment period, but sperm rebound occurred in two men (sperm concentrations were 11 ϫ 10 6 /ml and 19 ϫ 10 6 /ml, respectively) in the TU-alone group. There was a trend toward a more sustained suppression of spermatogenesis in the TU/DMPA combination groups than in the TU-alone group, although the difference was not significant. Spermatogenesis started to recover during the recovery period. However, recovery of spermatogenesis in the two combination groups was delayed, compared with that in the TU-alone group, and azoospermia or severe oligozoospermia was maintained for an additional 8 wk after cessation of the treatment period (Fig. 1) . By the 16th wk of the recovery period, mean sperm concentrations in the three groups had returned to the normal reference range (20 ϫ 10 6 /ml), and there was no significant difference in this parameter when values at this time point were compared with baseline concentrations in each group. Sperm concentration as well as motility and morphology returned to baseline values or the normal reference ranges within the 24-wk recovery period in all volunteers, with the exception of one man in group C whose sperm concentration was 19 ϫ 10 6 /ml after 24 wk of recovery. An additional semen sample was obtained 4 wk later; the volunteer's sperm concentration had reached 56 ϫ 10 6 /ml, well over the reference value.
Reproductive hormones
Mean serum T concentrations were significantly increased over baseline values at 4 wk after the first injection in the TU-alone group and by the 12th wk of the treatment period in the TU/DMPA combination groups. Serum T concentrations were elevated at the 4th wk post injection throughout the course of the treatment period ( Fig. 2A) but remained within the normal reference range. Mean serum T concentration at the 4th wk post injection in the TU-alone group was significantly higher when compared with both TU/DMPA combination groups. Serum T concentrations returned to baseline levels by the end of recovery period. An important finding in this study was that mean serum T concentrations dropped to below the normal reference range in both TU/ DMPA combination groups during the initial 8 wk of the recovery period. Serum SHBG concentrations were slightly reduced by TU/DMPA administrations but not by TU alone. Mean serum-free T concentrations were significantly increased following the same pattern as serum total T levels ( Fig. 2B ), but there was no significant difference in the response among the three groups. The ratio of serum-free T to total T remained unchanged throughout the study.
Mean serum E 2 concentrations were also significantly increased following the same pattern as serum T concentrations, with levels over the upper limit of the normal reference range during the treatment period (Fig. 2C ).
Significant suppression of both serum LH and FSH by the injections in each group was first demonstrated at wk 4; gonadotropin levels were maintained at very low levels throughout the treatment and into the recovery period and finally returned to their baselines at wk 48, the end of the recovery period (Fig. 3) . In the TU-alone group, the regimen could not consistently and reliably suppress the gonadotropins throughout the 8-wk injection interval. Significant differences in the ability of the regimens to suppress gonadotropins were found between the TU-alone group and the TU/DMPA combination groups. There was no doseresponse relationship between the degree of suppression of serum LH and FSH and the amount of DMPA administered.
Serum MPA concentrations were detectable in both groups B and C until wk 32. There was a clear dose-response relationship between the dose of DMPA administered and serum MPA concentrations (Fig. 4) , which was evaluated by area under the serum MPA concentration-time curve. The area under the curve was 107.40 and 146.96 nmol/liter⅐wk for the low and high doses of DMPA, respectively (P Ͻ 0.001). Serum PSA levels remained stable and within the normal reference range throughout the study period for all groups.
Lipid, hematology, and clinical blood chemistry
Mean HDL cholesterol levels significantly decreased 18, 19, and 18% in groups A, B, and C, respectively, during the treatment period, compared with baseline values, but there was no significant difference among the three groups. There was a tendency for mean concentrations of total and lowdensity lipoprotein cholesterol and triglyceride to increase within the normal reference ranges. Hemoglobin and hematocrit levels rose in each group during the treatment period, compared with baseline values, with a significant increase in hemoglobin level noted only in the TU-alone group. The changes in all parameters mentioned above remained within the normal reference ranges (Table 1) . Lipid and hematology parameters all returned to baseline values during the recovery period. Blood chemistry assessments of liver and kidney functions, determined by alanine aminotransferase and blood urea measurements, remained within the normal reference ranges throughout the study for all groups (Table 1) .
Discussion
This report describes a Phase I clinical study of TU in combination with DMPA as a potential method of male hormonal contraception, with primary outcomes being suppression of spermatogenesis and reversibility. There is an obvious trend in the mean length of time required for the onset of spermatogenic suppression that was shorter in the TU/ DMPA combination groups than in the TU-alone group. The lack of statistical significance may be attributable to the limitations induced by the small numbers of subjects in the study.
The administration of 1000 mg TU, without the addition of DMPA, at 8-wk injection intervals failed to sustain suppression of spermatogenesis in Chinese men in a previous study (23) and also in this study, presumably due to the failure of this regimen to reliably maintain inhibition of serum LH and FSH. In the current study, both combination regimens effectively and consistently suppressed sperm concentrations to infertile levels; however, recovery of spermatogenesis was slower in the combination groups, compared with the TU-alone group. This could be attributed to consistently high serum MPA concentrations, even in the early phase of the recovery period due to storage and release of MPA in fat tissue. This phenomenon of long-acting suppressive effects of MPA suggests that the progestin could be combined with an even longer-acting androgen preparation to increase the administration interval to up to 3 months during the treatment phase; this may enhance the acceptability of such a combination regimen for male hormonal contraception. These data also suggest that withdrawal of exogenous androgen in the recovery period could lead to androgen deficiency in some men due to the long-acting suppressive effects of MPA. Based on the efficacy and safety data from this study, the lower-dose combination of DMPA plus TU is recommended for further testing in an expanded clinical trial.
In the WHO multicenter study evaluating the effectiveness of TE-induced oligozoospermia and azoospermia for contraception, the pregnancy rates were directly related to the sperm concentrations (6) . The WHO trial analysis defined the threshold of efficacy at 3 ϫ 10 6 /ml because this degree of suppression resulted in acceptable contraceptive efficacy rates. Therefore, a sperm concentration of 3 ϫ 10 6 /ml or less was defined as severe oligozoospermia for the purpose of the present study. However, in the WHO study, four pregnancies were diagnosed during the efficacy period when sperm density fell between 0.1 and 3 ϫ 10 6 /ml (6) . When the failure rate was further analyzed among those men with severe oligozoospermia (Ͻ3 ϫ 10 6 /ml) during the efficacy phase in a previous study evaluating 500 mg TU alone, it was almost 2-fold higher in men with sperm concentrations between 1.1 and 3 ϫ 10 6 /ml than in men with sperm concentrations between 0.1 and 1 ϫ 10 6 /ml during the early stage of the efficacy phase. In addition, sperm rebound during the efficacy phase was highly correlated with sperm concentrations between 1.1 and 3 ϫ 10 6 /ml (9) . For these reasons, the threshold for severe oligozoospermia should be set at 1 ϫ 10 6 /ml for the purpose of contraceptive efficacy trials because this level is compatible with a high degree of contraceptive effectiveness (9) . Similarly, in 2002 the investigators at the Sixth Summit Meeting on Hormonal Male Contraception reached a consensus on this threshold and recommended that a sperm concentration of 1 million/ml or less would be accepted as a surrogate parameter of spermatogenic suppression and therefore as the main outcome measure in Phase II clinical studies (24).
Serum T concentrations in all three treatment groups were maintained at or above pretreatment levels during the treatment period, even at their nadir. However, serum T concentrations measured 4 wk after each injection in the TU-alone group reached the upper limit of the normal threshold. Based on the results from a pharmacokinetic study of TU in tea seed oil (10) , the time to reach maximum concentration is 2.6 d, and serum T concentrations can be maintained above the upper limit of normal range for 2-3 wk. Presumably, serum T concentrations in the TU-alone group might rise into the supraphysiological range in the intervening time between the TU injection and blood measurement at 4 wk after each injection. Of considerable interest in our study is the observation that the mean serum T concentrations at the intermediate stage of an 8-wk injection interval in the TU-alone group were significantly higher when compared with each TU/DMPA combination group. One explanation for this result is that the combination of TU and DMPA induced a more profound inhibition of gonadotropins and endogenous T levels, as evidenced by the suppression of serum LH and FSH, and spermatogenesis. In addition, MPA has been reported to interfere with androgen biosynthesis and action at the testis (25, 26) , which was indicated by lower serum T in the combination groups in the early stage of the recovery period. Therefore, endogenous serum T in the combination groups might be less than that in the TU-alone group. Another possibility is that MPA might have induced a more rapid clearance mechanism for serum T. It has been established that there is an inverse relationship between serum SHBG levels and the metabolic clearance rate of serum T (27) . Thus, serum T concentrations may have decreased in combination groups as a result of increased metabolic clearance rate of the hormone. This hypothesis is supported by the findings that serum SHBG concentrations were reduced by TU/DMPA administration.
In the present study, the mean total testicular volume did not significantly change in any of the treatment groups. A possible reason for this is the relatively short treatment period (6 months), although in a previous similar study (23) , the mean total testicular volume was decreased about 2 ml in Chinese men during the 6-month suppression phase. Another possibility might be the rather imprecise estimation of testicular volume by Prader's orchidometers. Clearly, use of ultrasonography would be preferable in measuring testicular volume in future clinical studies.
Tendencies toward weight gain and increased hemoglobin and hematocrit levels were found to result from all regimens evaluated in this study. The maximal increment in body weight during the treatment period was not as remarkable as that found in a previous clinical study (9) due to the relatively short treatment duration. Because the peak serum T levels were not monitored in this study, the serum T levels that were measured during the treatment period underestimated the maximal T levels to which the volunteers were exposed. Thus, intermediate T levels may have reached supraphysiological levels and prompted an increase in body weight and hemoglobin or hematocrit levels. Such disadvantages of this TU preparation highlight the need for the development of a long-acting androgen preparation with more stable delivery kinetics that could provide physiological levels of serum T when administered as part of a combination regimen. Recently injectable TU has been further developed, and a greater depot effect has been achieved by using castor oil instead of tea seed oil as vehicle. This preparation allows for longer injection intervals in the treatment of hypogonadism (28) and in contraceptive trials, when combined with a progestin, norethisterone enanthate (29, 30) . Certainly a TU formulation with longer-acting and more stable pharmacokinetics would be of some advantages in further contraceptive trials in China.
Gynecomastia was diagnosed in two volunteers in the early stage of the recovery period; this effect has been reported in at least one previous male hormonal contraception study (18) . Relatively higher serum E 2 levels at that time and responsiveness to antiestrogen therapy in these two men suggested that their gynecomastia was induced by elevated concentrations of serum E 2 . These two men were randomized to the combination groups, in which serum E 2 levels were relatively higher but serum T levels were relatively lower during the late stage of the treatment period and early stage of recovery period, compared with the TU-alone group. It is hypothesized that gynecomastia may be related to a disorder of the proportion between serum T and E 2 levels caused by the altered absorption, distribution, and metabolism of TU when combined with DMPA administration.
It has been reported that regular administration of TE can cause mild suppression of HDL cholesterol in Caucasian men (31) as can the administration of TU in Chinese men (9) . Similarly, in the present study, HDL cholesterol was decreased after administration of the combination regimens during the treatment period, when compared with baseline values. A chronic lowering of the HDL concentration, particularly in an individual with low baseline levels, may be associated with an increased risk of coronary artery disease (32) . This decrease in HDL cholesterol during the treatment period may also be a result of the presumably supraphysiological peak serum T concentrations in the present study, compared with more physiological and less fluctuating T levels produced by T implants or testosterone buciclate injections, which do not lead to decreased HDL cholesterol levels in healthy Caucasian men (3, 12) .
Pharmacokinetic studies of DMPA in women show that this progestin has a prolonged duration of action due to its slow release from the tissue. MPA is detected in the serum within 30 min after an injection of 150 mg of the depot formulation. Serum MPA concentrations are generally maintained at a plateau for about 3 months, after which there is a gradual decline. Although a literature search has not revealed any publication regarding the pharmacokinetics of DMPA in men, the results of one clinical study implied that a single injection of DMPA at a dose of 150 mg has a long duration of effect (3 months) on patients with benign prostatic hyperplasia (33) . Another clinical trial evaluating 800 mg of a fused crystalline T implant in combination with a single injection of 300 mg DMPA for application as a male contraceptive demonstrated that the combined regimen could significantly suppress gonadotropin levels and spermatogenesis for 3 months without serious side effects (12) . In that study, a single injection of 300 mg DMPA maintained elevated serum MPA levels for up to 6 months (D. J. Handelsman, personal communication). The present study confirmed that administration of either 150 mg or 300 mg DMPA could maintain detectable levels of serum MPA for at least 4 months. Therefore, 150 mg DMPA, in combination with TU or a more long-acting androgen, could provide an optimal regimen to be administered at 2-to 3-month injection intervals for male contraception.
In summary, TU plus DMPA, at the tested dose combinations and administered at 8-wk injection intervals, can effectively suppress spermatogenesis to azoospermia in Chinese men without serious adverse effects. Because there was no difference in the efficacy of the two combination regimens tested and to reduce the total drug load, the lower-dose combination is recommended for testing in an expanded clinical trial or contraceptive efficacy study.
